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U.S. Great Lakes Public Beaches

Advisory or Closures in 1999

No Advisory or Closures 



• Wind and waves
– Cause local rise / fall of levels by .5 meters
– Barometric pressure surges occur over hourly to 

weekly time scales

• Storm dynamics -
can rapidly change 
surface water current 
patterns and 
nearshore mixing





• Spring/Summer Rises
– Seasonal rises average .3 meter on all lakes

• Drought Conditions 
– Currently normal rises occur several weeks earlier

• Wet Weather Conditions
– Lakes rise .3 meters above average with sustained 

wet weather conditions
• Summer Peaks

– Lakes peak on average during early to mid-summer
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• Quasi-periodicity of extreme highs and lows on 
each of the lakes

• Short-term decadal shifts in water level regimes

• Historic ranges for most lakes near 2.2 meters

• Plausible extremes for most lakes near 3.0 meters



Lakes Michigan-Huron Water Level Ranges
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• Projected lowering of lake levels by up to 1.5 
meters below current range

• Projected increases in storm frequencies and 
intensities

• Significant changes in ice formation
• Projected warmer lake temperatures more 

conducive to bacteriologic contamination
• Substantial changes in circulation patterns 

and nearshore mixing
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• Nearshore mixing highly variable depending on 
current patterns, waves, winds and barometric 
pressure changes

• Lake St. Clair eddies typify complexity of changes of 
nearshore circulation patterns



Lake St. Clair Turbidity Pattern
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• Winds, waves, nearshore 
current pattens and ice 
conditions all affect the 
transport of organic material 
near beaches and the 
eventual decay

• Lower lake levels and 
reduced circulation patterns 
accentuated these problems



• On-shore / off-shore Sediment Transport
– Cross-parallel beach processes are affected 

by wave dynamics, water levels, sediment 
supply and current patterns

• Alongshore Sediment Transport
– Shore parallel transport highly affected by 

updrift sediment sources



• Reduced sediment supply

• Drastically reduces beach sand cover

• Greater fraction of alongshore sediment transport lost 
to off-shore processes



Grosse Pointe Yacht Club, MI Updrift Accretion

1937 1988



• Highly affected by 
protection of 
sediment sources

• Affected by beach 
nourishment 
activities

• Affected by 
decomposition of 
zebra mussel shells

• Highly affected by water level regimes



• Increased use of northern beaches

• Nearshore land use changes from rural or 
agricultural uses to residential and other built-up 
uses will decrease sediment supply and increase 
prospects for bacteriologic contamination  

• Global warming will accelerate demand for beach 
use particularly further north



• Adequacy of short-term storm forecasting?

• Adequacy of nearshore circulation data and 
modeling  

• Future sediment supply and shoreline hardening

• Effects of prospective long-term water level 
lowering



Episodic Events - Great Lakes Experiment

March 1998 - Suspended Sediment Concentrations



Episodic Events - Great Lakes Experiment

March 1998 - Particle Trajectory Animations



Great Lakes Bathymetry


